Coenzyme Q10 enhances the anticonvulsant effect of phenytoin in pilocarpine-induced seizures in rats and ameliorates phenytoin-induced cognitive impairment and oxidative stress.
Conventional antiepileptic drugs fail to adequately control seizures and predispose to cognitive impairment and oxidative stress with chronic usage in a significant proportion of patients with epilepsy. Coenzyme Q10 (CoQ10), an antioxidant compound, exhibits a wide range of therapeutic effects that are attributed to its potent antioxidant capacity. To evaluate the neuroprotective effects of CoQ10 in rats against the observed oxidative stress during seizures induced by pilocarpine, and to study its interactions with the conventional antiepileptic drug phenytoin, two experiments were performed. Experiment 1 was conducted to test the effect of phenytoin, CoQ10, or both on seizure severity and oxidative markers in the pilocarpine model of epilepsy. Experiment 2 was conducted to test the effect of 2 weeks of chronic treatment with phenytoin, CoQ10, or both on oxidative markers and behavioral tests in rats. Overall, CoQ10 reduced the severity of pilocarpine-induced seizures and the severity of oxidative stress. Moreover, it potentiated the antiepileptic effects afforded by phenytoin treatment, with the potential safety and efficacy in ameliorating oxidative stress and cognitive impairment caused by chronic phenytoin therapy. Our findings strongly suggest that CoQ10 can be considered a safe and effective adjuvant to phenytoin therapy in epilepsy both to ameliorate seizure severity and to protect against seizure-induced oxidative damage by reducing the cognitive impairment and oxidative stress associated with chronic use of phenytoin.